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COVER 
LASL staff member Julia Hardin, H-9, 

washes a chromatin preparation during 
an experiment conducted at LASL’s 
Health Research Laboratory. T h e  in- 
tensity she displays is typical of women 
scientists at the Laboratory, each of 
whom has managed to combine a de- 
manding career with a full and satisfying 
personal life. 

TVegiue them a crossing to use for 

W i t h  signs warning drivers to  leave 

And  how do they thank us, as crossing, 

T h e y  emulate mankind and leave us 

their ozun 

them alone. 

they skitter? 

their litter. 





A brisk morning swim invigorates Beth Plassman as she strokes across a Los Alamos pool before taking up 
her duties as group leader of WX-5. She steals a few moments from the perennial paper work to confer 
with coworker Walter Ely, WX-5, in a laboratory at TA-41 site in Omega Canyon. 

came here in the fall of 1955 which 
was not classified. An assistant 
group leader since 1960 and a group 
leader since 1970, she is rueful 
about the amount of time she 
spends on administrative work, 
which keeps her away from the chal- 
lenges of weapons components re- 
search. 

But she is philosophic; it’s part of 
the job of managing a staff of some 
30 people including chemists, metal- 
lurgists, mathematicians, and fellow 
physicists. Most of these are men, a 
fact which she deems unimportant. 

“I’ve never had any problems be- 
cause I’m a woman in what may be 
regarded as a man’s field,” she 
claims. “When I became an assistant 
group leader, I heard one man 
didn’t much want to work for a 
woman. But the group leader re- 
minded him he worked for his wife 
and apparently that ended the dis- 
cussion. 

“Then, too, after my husband, 
Gene, and I both came to work for 
LASL, our first merit raises came 
up for review. His group leader 
called mine to make sure that my 
raise wouldn’t be larger than my 
husband’s and cause a problcm at 
home. 

“But other than that, I can’t 

recall much significance being at- 
tached to my sex.” 

Beth is the mother of 4 children. 
One of her fondest memories is of 
the guys in  hcr group boiling water 
every morning during the time she 
was expecting a child. Her alternate 
group leader, john Rilosley, ex- 
plained it was thoroughly under- 
stood tliat when someone was about 
to have a baby, hot water would be 
needed momentarily. 

“None of us knew what to do 
with it,” he said, “but we felt we 
owrd it to Beth to be prepared. We 
drank a lot of instant coffee those 
mornings.” 

Beth took 2 weeks off before her 
first son, Paul, was born, but work- 
ed up  to the last minute before the 
birth of her other children: Cath- 
erine, Kebecca, and Joseph. She 
worked half time and three quarters 
of the time as needed, but has com- 
bined a full-time job as a physicist 
with a family life most of her years 
since graduation from Bryn Mawr 
University. 

It was at Bryn Mawr that she 
“became motivated to stay with 
the sciences-by a beautiful red 
beard.” Walter Michels, the tall, 
red-bearded former head of the 
Physics Department, as Beth iondly 

recalls, was “a firm proponent of 
women escaping the mold o€ ‘suit- 
able’ occupations and entering sci- 
entific fields. He had a great in- 
fluence on my decision to major in 
physics.” 

?’he influence of an outstanding 
teacher was also credited with pro- 
pelling another LASL staff mem- 
ber in to science. 

Darleane Hoffman, a nuclear 
chemist working in CNC-11, looks 
back to a woman chemistry profes- 
sor, Dr. Nellie Naylor, who taught 
general chemistry at Iowa State 
University, as the woman who turn- 
er her interest from applied art to 
chemistry. 

“She was inspiring and, of course, 
I was lucky. I had parents who felt 
I could go as far as my talents and 
enthusiasm would take me, regard- 
less of whether the particular ca- 
reer was one commonly chosen by 
a woman,” Darleane explained, 
“My brother wound up in  chemistry, 
too, but he is younger than I and 
I was already embarked on my ca- 
reer before he chose his.” 

Discrimination because of sex 
does exist, all 4 staff members inter- 
viewed agreed. The  discrimination 
each felt she had encountered in 
her professional life varied, how- 
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“I was impressed when we came 
to LASL,” she explained. “There 
is a prevailing attitude that it is 
run as a military base. But, coming 
as we did from the academic life, I 
found that the Laboratory was more 
liberal and more democratic for 
employees than m a t  universities.” 

“For instance, Cornell, where my 
husband taught, had no women on 
its faculty in physics or chemistry 
at that time. There are few aca- 
demic jobs open to women in the 
sciences, but at LASL, a science 
degree qualifies one for a staff mein- 
ber job, and it is more democratic.” 

A graduate of Rutgers Univer- 
sity, she was the first person to 
claim a degree in theoretical chem- 
istry from that school. 

“Computers were a new and lit- 
tle known science then-Rutgers 
had only one computer-and they 
didn’t offcr a degree in theoretical 
chemistry. If you were a chemist 
you were expected to be a labora- 
tory chemist.” 

Lucy was pregnant. This, com- 
bined with being given no choice 
but to undertake a laboratory thesis 
project in a field other than the 
one she wanted, led her to announce 
her resignation from the graduate 
school. 

The administration reconsidered, 
however. “In a week or two, they 
instituted a theoretical chemistry 
program, and I went on to earn 
my degree,” Lucy says. She felt that 
despite being pregnant, the oppor- 
tunity to pursue her chosen field 
of study made the effort worth- 
while. 

On the other hand, women enjoy 
a few compensating advantages. 
“Women are luckier than men in 
some respects,” she says. “They 
sometimes enjoy extra freedom and 
aren’t totally responsible for rais- 
ing a family.” 

Knowledgeable about women’s 
lib because she is interested in the 
subject, Lucy empathizes with the 
basic aims of the lib movement, 
but confesses to a dislike of its 
more strident overtones. 

“There are inequities in the sys- 
tem, let’s face it. I n  computing, a 

Darleane Hoffman, CNC-11, participated in the discovery 
of natural plutonium-244 in bastanite ore. For diversion, she 

and her husband, Marvin, relax around the family piano 
with their son Daryl and daughter Maureane joining in. 
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The Curruthers arc avid baskpnckers, o n ~ e  were ulir.~ost 
trapped by snow at Bnndelicr on New Year’s Eve, 1 Y/3. 
tiere Lucy’s husband, Peier, adjusts jhings for L ~ J C Y  for a 

hike undor getitlor condiiicrits. 



Across a sun-dappled forest floor 
near Los Alamos, Julia Hardin 

romps with ”pinto,” a wire-haired 
fox terrier for whom Julia holds 
high hopes in show competition. 

has to do with tlctermining muta- 
tions, 01 gcnetic changes, that oc- 
cur in DNA whcn it is exposcd to 
radi;ition. 

“\Vc use Chincsc hamstei cells be- 
cause tlicy havc only 22 chromo- 
somes instead of 46 i n  man and 40 
in mite. ‘I’lieie’s less to iness with,” 
J 111 i n  cxp1,iins. 

Paul prepares thc specimens by 
lecding the cells a “balanced diet” 
containing s u p ,  vitamilis, iiiin- 
cialj ,  and ;iiiiino acids (the build- 
ing blocks of protcin). After the 
tells arc incubatcd, they divide 
twice :I day. l’hey are iiradiatctl 
with ultraviolct rays and then cliill- 
et1 to - 8 O O C  to halt the dividing 
pi occss. 

Julia ~ ~ k s  with them in a cold 
loom which iequires that she 
bundle ii i  heavy clothing. Shc can 
stand i t  for about 15 minutes at a 
tinic, tlicn ha5 to come out and 
w ~ i  m licr fingers. 

“\\le  literal!^ homogenize the 
cells, running them through a 
blenclci , then through a centrifuge 
which separatcs thc DNA genetic 
molecule and its protein from the 
other cell coiiiponcnts,” she ex- 
plains.” 

Shc shiugs into a heavy jacket, 
getting icady to ieturn to lie1 cold 
room. 

“Getting back to the other sub- 
ject,” slic says quietly, “a few years 
b‘ick 1 was ii iesearcli assistant lieic, 
and a lot 01 othcr women wcie, too. 
I iaisetl the qucstion of whcther my 
ciiialifications wei c appropriate f o i  
;I staff member position. I thought 
they wcre I was made a staff mcm- 
ber, and ninny of the othcr women 
werc, too. I don’t cl‘iini I effected 
any change, but thcn, I think if 
you ale con~tiiictivc in your atti- 
tudes, instead of destructivc, change 
will comc. 

“I believe that.” 
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‘1.0 I ciiicdy this, “spouses and 
c lc~~c~ idc i i t r  toui 5” wcrc iiiauguriiicd 
List ycai. Opcn to all IASL person- 
n c l  m d  11ic~ir I;imilics, tlicsc guided 
tours TVCIL‘ 40 ciithusiasiically rc- 
ccivctl t h a t  J-lliviaion rcpcatcd 
thcm this year on Tunc 17 and June 
24. ’/’lie A h w  joirictl thc laiicr tour 
arid 1c;iriicd that LASL cinployccs 
:it the N I S do boiiic 01 the most 
iii~crcstiiig work on (and nndcr) 
~ l i c  clartli. 

Getting Acquainted 
1301) Ikilcr, J-.3 groul) Icaclcr, ably 

a5sistccl by Clict Stcclc, J-3, (jok- 
iiigly iclcricd 10 iis ;I “(offec, tea, 
or milk attcndan t” whilc scrviiig 

A Iiigh point of the HIS tour wri:, ci visit to ciwesotnc) Setlati cratcr, CI product of a Plowshare experiment in 1962. 



Top: Chet Steele doubles as ”flight at- 
tendant.” Middle: Jack Busick explains 
Control Room 1. Right: Gina Robertson 
wisely uses parasol in desert heat. Bot- 
tom: Jerry Beatty explains assembly 
tower. 

snacks on the bus), ran things like 
clockwork. That  the clockwork 
slowed as the tour progressed was 
due only to the intense interest they 
generated among the guests result- 
ing in an “overkill” of questions. 

After early-morning pickups of 
guests at 2 motels and at the Atomic 
Energy Commission’s impressive 
Operations Office in Las Vegas, the 
tour proceeded via air-conditioned 
bus northeast on US.  95 towards 
Mercury- the main domicile, logis- 
tic base, and operations headyuar- 
ters for the NTS. The  time for 
the tri[~-l hour and 20 minutes- 
passed more rapidly than the group 
realized, thanks to indoctrination 
briefings by Bciler and Steelc. 

For instance, the group learnctl 
that while the NTS may be an 
outpost as far as many in the Labor- 
atory arc roncerncd, it is a major 
operations area to the AEC. Larger 
than the state of Rhode Island and 
employing from 3,500 to 3,700, i t  
has been the site of some 400 an- 
nounced nuclear experiments since 
1951 when the N1‘S was established. 

Thundering Caterpillars 
Also accompanying the group 

was geological engineer Hob Sharp, 
J-6, who directcd the group’s atten- 
tion to the passing scenery, which 
is characterired by flat desert floors 
and stark mountains. Among geolo- 
gists, the region is known as the 
Basin and Range Province. 

Appearances were deceiving. 
Sharp explained that beneath the 
dry and sterile surface are substan- 
tial water reserves. The  area was 
oncc an ocean floor with a char- 
acteristic buildup of marine lime- 
stone deposits over thc eons. Earth 
movement and volcanic activity 
raised the floor and ioldcd under- 
lying rock into mountain ranges 
rising thousands of feet above the 
basin. Gravelly alluvium, washed 
down from the surrounding moun- 
tains, was deposited over the lime- 
stone and volcanic rocks except for 
a few areas, conspicuously visible 
today, that were once the bottom 
of lakes, 

As the Ice Age subsided, glaciers 
to the north melted. Vast quantities 





(:aptain Smith, this system it, 
roughly a l i a ~ O g O U 5  to a wlrccl lying 
on its side with its axle extending 
vcrtically to thc wriacr. Tlic axle 
is a pcrm;inent sliait coni ainirig 
myriad cal)lcc, tliat cariy te!,t data 
lroiii cxpciiineiits to a building on 
roll ol the t i i c s ~  

‘The t i a n  joui neyed riiorc than 
% mile through thr tiinncl taking 
tlic visito16, to a complex 01 drilts, 
or sccoridai y tunncls, juttiilg out 
from tlic hirL like spokes. I n  these 
drifts expri iinciits arc < ontlucted 
primarily to ineasuic thc cffccts oi 
radiation ,ind heat from a nuclcar 
cletonation npon weapons compon- 
ents  and materials iathcr than to 
tcst the n u l e a i  devices tlieinsrlvcs. 

T o  miiiiniue thc forcci oE a nu- 
clrar C X p 1 0 5 ~ i O l i  sufliciently to con. 
finc clamage lo but a sindl portion 
01 tlic system and, a t  the m n c  time, 
lo provide :in cnvironmcmt sirnula- 
Ling tliat 01 space, sciciitists and 
cngiiiecis in eitcc t designed a giant 
vacuum bottlc. In a vacuum, a nu 
clcar c l c ~ o n i ~ t i o ~ ~  1 clcnscs intense 
heat a n d  1 adiation, but the devasta 
ting shock wavc griieratcd in an 
;I tinosplir~c LS absent. 

‘I Iic vac iium bottle the group 5aw 
was gigantic: over GOO inctcrs 
(1,900 Ceet) long and tapering from 
a diainetrr 01 about 1/3 meter ( I  
loot) a t  “gronnd 7~10,” 01 the de-  
tonation end, to over 8 mcters (OVCI 

25 fcet) ai thc terminal cncl. 
-1hc tubc a t  ground icio is sur- 

rountlcd by rock, dirt, and concrcte 
to contain, to a degree, the force oC 
the cxplooion. Inqide tlic pipe 
is a series o l  gas-driven mechanical 
doors capable 01 closing in times 
mcarurctl irt thousantlths oL‘ a sec- 
ond. Followjng tietonation, bursts 01 
radiation arid ncutrons travel rap- 
itlly down tlic tube. ’Thc doors snap 
shut :if tcr these 1)ursts have ~xwetl 
to tontain tlic slower moving vap- 
o r i d  d e b r i s  Iron1 tlic drvicc and 
charnber walls that has bcgun to 
1 orm. 

1 he burst5 rcach variouq samples 
and insirtunentation for measuring 

disripatc over tbc Icngth of ihc 
tubc. 

r 7  

effects arid thctl JJaSS fhC!C by l o  

TIiitL’s the principle, and it works. 
!$ut ~iobocly takcs chances. Like 
corks in ;I bottlc, several overbur- 
tlcn p l ~ g ~ ~  o l  concrcte are placed 
along the tunnel. A gas scal do01 
near tlic junction with the main 
tuiincl loiivis ii final bariicr to any 
I atlioactivc niattcr escaping to the 

Altliough resembling some hugc 
boiIc1, tlic (iiiambcr is as carcfully 
biiilt as t1ir most clclicafc laboratory 
instruinciit on carth. Vacuums to 1 
niit ron, cc~uivalcnt io that in space 
500,000 feet abovc the carth, arc 

‘tenlosphcrc~. 

regularly crcated--a feat that not 
evrn many laboratory vacuum 
chambers can equal. 

Returning to tlic world of desert 
and mountain, thc tour proccerlcd 
to Paliutc Mesa, a site which, be- 
cauw of its remoteness arid greater 
clcvii~ion h a s  heen used for tcsts oi 
high-yield rlcvices in  very decp 
holcs, thcn to Frenchman Flat to 
scc rcmnants 01 buildings erccted 
for atmospheric tests conducted in 
the 1950’s. T h c  bus also passed 
Sui v i v d  City, constructed in thc 
s;iiiic ma for a Civil Delensc test 

Train takes visitors deep into a mountain . 



~ . to view gigantic: tube that lids frequently been erriployetl in underground nuclear tests. 





A sophisticated io11 microprobe t h n t  lcrci~ses a 
bcarn of ions io a poini corisidcrahly smallcr ihan 
iha i  ol a pin will holp CMB-Divisiotl obkriri data 
ihey COLJICI riot obtain before it1 studying h c  con- 
tent and sjructurt? of maticr. Unlike cdher tnicro- 
probes, ii can identify cvcti faint it-aces of 
elements present a i  the  surfaco arid map their 
distribution visually or siatistically. 

Ions of oxygon, nitrogcn, or urgun arc gcn- 
crated in ci cluoplasmatri:)ri arid foc:u:,ecl mag- 
netically on a sctmplc target that i s  typically CI 

centimetot- or so in climensions. Tho ion beam may 
scan all or cy portion 0 1  thc tctrgci, rcmaiil a t  a 
point of inicrmi, or tnove back and forth to "peel" 
layers of crtoins from tho surface. 

Ttie ion beam intcractincj wiih the :;urfctce gen- 
cruies iotis of ihc sarnplo imateriul which urc 
withdrawn magnetically and dircciad into (I mas:; 
spcctromeier. l 'ho speciruni or any pari of it car) 
itien be translatcttl into at1 oscilloscopc: display, 
recorded (l!j a spectrogratn, or fed inio CY mini.- 
computer. 

Accorcling to Arnold l~laltkilcr, ChlI13-1, shown 
bclow foc:u:;irig the ion beatmi on a target sain- 
plc, tho vcr-satilc? insirurnent will havo inany 
upplicatiotis such os thc swftrce analysis of rock 
samples .from gooihertnol drilling ctn(1 of ma-. 
tcrials for wcapotns coinpoiionis, fasi breeder 
rcaci ors, ciricl  heart pace ma Lors. 

FOP Clearer lnsights 

PI-IERMEX, LASL's facility for taking flash 
radiographs (x-ray photos) in less than one- 
millionth of a second of objects during an ex- 
plosion, is a valuable research tool. So valuable, 
in fuct, for weapons research and understanding 
the fluid behavior of metals under extremely 
high pressures, that the Laboratory decided 
PI-IERMEX needed greater penetration power. l h i s  
cnhancemont is expected to improve the radio- 
graphic rcsoluiion for thick sections by a factor 
of perhaps 5 .  

To accomplish this, Group M-2 is, in effect, 
installing a bigger "engine" in the present 
"chcissis ," 

'The present "engine" consisis of nine I -  
megawatt amplifying tubes for accelerating an 
clcctron beam which, upon hitting a tungsten 
target, generates ihe x-ray pulse that tnakes the 
radiograph. 

The first componenis of the ncw "engine" will 
be added this summer: two 3-megawatt ampli- 
fying tubes. One of them is shown here being 
installed by Bob Chiles, Jack Hardwick, and 
Bill Basmann, all M-2, f o r  testing in M-Division's 
prototype accelerator prior to installation in 
PIHEIZMEX. Additional more powerful tubes will 
be installed at later dates. 



Whir lw ind  visits by high oficials have almost 
become a Los Alanaos Scientific Laboratory 
specialty. Latest was that of Vice President Gerald R. 
Ford, who viJited L A S L  on  the morning of Friday, 
July 12. 

Ford came to New Mexico to address the National 
Lieutenant Governors’ Conference in Santa Fe on  
Friday afternoon, but managed to squeeze in a visit to 
LASL that morning. Accompanying him o n  a two- 
engine charter plane from Albuquerque were U S .  
Representatives Manuel Lujan, Jr., and  Harold 
Runnels (both N.M.) ,  AEC Commissioner Wil l iam 
Kriegsman, and H .  C .  Donnelly, manager of the 
A E  C’s A 1 buq uerque Operations Ofice.  

Greeting Ford and his party at the Los Alamos 
Airport were AEC Chairman Dixy Lee R a y  and her 
technical assistant, David Jenkins (both had arrived 
the night before), and Laboratory Director Harold 
Agnew. A fezu brief zuelconiing formalities, a word or 
two to the press, and the Vice President and  his 
party zuere whisked away to  a busy morning indeed. 

FI Distinguished Guest from Washington 
Vice President Ford Visits LASL 

The press scrainbles for positions, 
some moving ladders 
to get a view from the top. 

The Vice President arrives, waves to 
admirers. Lujan and Runnels are to 
the right. 

Ford pauses for a few brief words to 
the press, accompanied by Agnew (left), 
Ray, and Runnels (right). 
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tlqxirts lor the Natioiiirl Licutcniint Governors’ Conlerciice in 
S;iiitii Fe just I)ciorc iiooii. 



TO attend the 2nd Annual Life Sciences 
Symposium titled "Plutonium Health 
Implications for Man," AEC Commis- 
sioner Clarence Larson visited LASL 
May  21. Here Larson (second from 
right) is briefed by Frank Durham 
(left) and Paul Robinson (right), both 
L-Division assistant leaders, as his 
special assistant, John Griffin listens. Other 
To discuss plans for the Lieutenant 
Governors/ Conference held in Albu- 
querque and Santa Fe in July, Lt. Gov. 
Roberto Mondragon came to LASL in 
M a y  to arrange for the visiting officials 
to tour LAMPF on July 12. Mondragon 
took time out for a tour of the museum 
escorted by Robert Porton, ISD-2 
group leader (right). 

To speak at  a colloquium, July 2, 
Arthur L. Shawlow, chairman of the 
physics department a t  Stanford Uni- 
versity, came to LASL. Shawlow spoke 
on the present and future of lasers, 
amply illustrating his talk with humor- 
ous anecdotes and demonstrations 
with props such as this "ray gun." 

To speak at  a special colloquium, May 
24, U.S. Representative Manuel Lujan 
Jr., came to Los Alamos. During his 
visit, he inspected a pickup truck with 
a standard V-8 motor which has been 
converted to run on liquid hydrogen. 
Shown with Lujan are Director Harold 
Agnew and Walter Stewart, Q-26. 

Distinguished 
Guests 

from home 



To visit IAMPF, a ttmn of Russicin 
specialists in the trecrirtrent of canax 
with heavy ions visikd LASL in Jim!. 
louring the facility with Ed Knapp (MIJ- 
Uivision (ccntcr), air: ( lef t  to riglit), 
Vikior Yaltovlevich Shilthov, Yelizavciu 
Il-lniclrna Minakova, ant4 Igor Alek!;aiu- 
rovich I’riidnikov, leiidcr of the group. 
Not piciured i s  iergey lgorovich 
Lclo k hili. 

9’0 tour LASL’s lascr division, 
June 24, CY:, part of a l%ationul 
I\ctrdcmy o l  Seionces-spnnsorcd 
visii, a dt?lcgation froni h e  Peo- 
ple’s Republic uf China was on 
ticind. tei t  to right, I i r i  rwn-chi, 
Wring fa-hung, hcagd t ~ f :  the 
group, L i  Ming-te (inferpretcr), 
F’. IIK. Kuo ([J.S. intcrprctcr), c ind 
Lu Ming lislen to Joe X’crcy, 1.-2. 

1 0  visit C:hc_rrles Fensterinnclier, 1-1 10 discuss the program of the Alex- 
group leader, Pctc?r A. Atarrasov of crndcr vorr-Hurclbolclt Foundation of 
tlicb Bulgarian Acatlemy of Sciences, Iloiiii, Gcrniuny, tlelltnut Hanle of the 
Institute of I:lt:ctroiiizs came to LASl 1 oiindafioti and hi5 seeretuiy, Frau 
J u n ~  6. Duiing his stay tic: toured the tlsu Bciitle, visited LkSL June 26. The 
Rrtrclbury Scicrice tlnll and Museuni visikors toured the museurn escuried IJY 
wiih Sam hock, ISD-2 (left). Hob Brashear, ISU-2 (left), John Ward, 

CMB 5 (ccnfer), and Mike Montgoin- 
cry, P-4 (rear). 

To speak ut 1851 in May, John C:hallens, deputy To tour LAMPF, a large contingent 
director oi’ { l ie lllniied Kingdoin’s Atomic Weapons Rc- of international scientists arrived in 
starch Establislimcrit, visited 1.05 Alainos. I-lerc Chal- Los Alertnos in July while returning 
lens (ccriier retir) addresses the United States-United hutriu cittcr attending the Iniernn- 
Kingdotii Stocktake Cumriiitteee, a:, Direectot Hurold tiorinl Conference on Iiigh-Energy 
Agnew ( M i )  listens. rrccelerutors held cit Stanford Uni- 

vursity. Here Ed lcnapp, MP-DO, 
(Iefi) briefs 3 visitors. 



Counters 
You Can 
Count On 

by 
Barb Mulkin 

Seventy-millimeter-thick sample composed of discarded paper, 
cheesecloth and other contaminated materials from plutonium 
processing area i s  placed in counting chamber in preparation 
for measurement of radiation levels by “pancake“ counter. 

John Umbarger works in LASL’s 
nuclear safeguards group, A-1, but 
they count on him in CMB-11. 
They count on him and his count- 
er, that is. 

Umbarger has developed a moni- 
toring system capable of detecting 
low levels of transuranic radiation 
in solid waste. Over in CMB-11, 
DP West Site, a research project 
is underway that requires an ac- 
curate way of detecting and count- 
ing such radiatiun. The  counter 
came just in time to aid the pro- 
ject. It is also making it possible 
for LASL to comply with new cri- 
teria concerning solid waste dis- 
posal established by the Atomic 
Energy Commission’s Division of 

Waste Management and Transpor- 
tation. 

Umbarger feels the system, a first 
in the industry, is valuable now, 
but may have its real impact in the 
future. 

The  burgeoning use of nuclear 
materials has created a need for a 
whole new technology in the field 
of contaminated waste disposal. 
This increasing use, in fields such as 
fuel fabrication and the concom- 
mitant reprocessing of spent fuels, 
has made it mandatory that a reli- 
able way of waste disposal be 
found, Umbarger noted. 

All material used in  plutonium 
processing areas is regarded as 
contaminated, and disposal has 
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ccmciitctl IO thc Iiont lace or it 

pliotoinul iplicr ful)c. l’hc ( rys~al 
i s  a stiiitil1;itot ant1 gives ofl light 
wlien ~ ~ c n c ~ r a t c t l  by x ray\ and 
g;iiiim,t rays 1 ruin rdioiwtopes, lie 
said. 

‘‘ 1 IIC giiniina-i ay photon 11 om 
tlic tritiisurmic clcrriciits knotks 
0111 ‘111 clcc t t o i i  lroiri thc iltoILiic I< 
she11 ol a n  iotlinc ,itom in the crys- 
1a1, I’his 14 callctl tlic photoctlcc(ric 
c4cct. I’hc pho~nii’s mcrgy is tians- 
l(mctl t o  rlic clcc tron, and thc clcc- 
tion, which s t o p s  inorc on\ily iu 
iiictti(‘i than  a gamma ray, cieatcs 
ligli‘ in tlic ciys1;il iis il penctr;itcs 
i t  irrrtl is stopped." 

‘T’liis ligli t, limliarger c on tiniiccl, 
iq (ollct t c d  hy the pliotomutiplicr 
trillc ; i d  converted into an clcc- 
triciil txilsc tli‘it is ircoitlcd as a 
voli;igc ima~iiicii i tmt.  ‘l‘lic higher 
tlic c iicigy ol ~hr  gainriia 01 x lays, 
tlic larger the cleciriciil pulse. 

Sc;iniiing thiorigli a 0.25-inilli- 
irictci 1)ci ylliiini window, tlic 
c l r t  L‘( tor a w y s  ( ontaminaiion levels 
ol vi11 ioris iridioartivc isotopes 
pi  cscn t iii disc arclctl booi ics, chccw- 
cloth, gloves, plastic, and paper 

C:MB-I 1 pei-sollltel Jeity Durin (IeIt) and Phil Wnnek prepare waste samples for 
sccrnning tJy thc FlDLL [Z “parmikc” ctsuriter in glove box nssernhly line al. DP-West 
Site. Dunn trdjusts ct Ilrcruntl strap ori the detector asselnbly a s  Wanck places 
sainples in tlre glovo box. 



used in plutonium processing 
areas. 

With the data obtained from the 
system, the CMB-11 team calculates 
the results of the assay and deter- 
mines which wastc should be sent to 
burial and which to 20-year retriev- 
able storage. 

In operation since last fall, the 
pancake counter has proved reli- 
able, but it has limitations. I t  
can detect and count only low- 
energy radiation up to 100 keV. 
It records contamination levels in 
only two major energy regions, 
16 keV (mostly x rays from the 
atomic L shell of plutonium and 
americium) and 60 keV (gamma 
rays from americium-241). 

Umbarger explained that the 
dctector’s crystal is only 3 mm 
thick and does not have a large 
enough detector volume for the 
necessary interaction between gam- 
ma rays in the higher energy re- 
gions. If the package of waste be- 
ing sampled is more than 70 mm 
thick, only a small portion of the 
radiation being emitted by the 
sample can penetrate the waste 
and reach the crystal for record- 
ing, hence low assay value results. 

The  system’s limitations led Um- 
barger to design a Multienergy 
Gamma Assay System (MEGAS). 
Mechanical design and engineer- 
ing on both systems was done by 
Leo Cowder, A-1. 

MEGAS has a thicker NaI crys- 
tal-50 mm thick and 127 mm in 
diameter, which allows measure- 
ment of higher energy gamma rays 
that are capable of escaping the 
sample. Consequently, the new 
monitor permits accurate radiation 
readings on contaminated packages 
that are larger and denser, such as 
those containing cheesecloth or 
metal objects. 

MEGAS is mounted behind a 
turntable on which a .06 cubic 
meter (2 cubic foot) box of waste is 
placed. The  turntable also has a de- 
vice that determines the weight 
of the box, giving a direct digital 
readout. I n  addition, it rotates 
slowly with a vertical movement 
that permits the crystal to scan 

John Umbarger (left) and Leo Cowder, both of A-1, prepare 
MEGAS counter for shakedown calibration tests in special room 
at DP-West Site. Waste sample box in right background slowly 
turns as the detector scans contents for presence of radiation. 

all sides of the object, gaining an 
even response from gamma and 
x rays cmanating irom various 10- 
cations throughout the box. 

Radiation levels per gram are 
now computed manually but will 
soon be calculatcd automatically 
when a minicomputer interface, 
prcsently being designed by A-1’s 
David Jones and Ray Martin, is 
finished and installed. 

MEGAS was installed in CMB-11 

this spring as the routine monitor- 
ing system for room-generated 
waste. The  pancake counter will be 
kept in use for continued special- 
ized waste studies in the lower 
energy regions. 

By reporting accurately what con- 
taminated waste may be buried 
safely and what should be placed in 
retrievable storage, MEGAS should 
prove a vital link in an effective 
waste management program. 

20 



W. IBoylc Fxans, P-4, liax been sclec~eti I r o m  
miong 162 s( imtisis to I ) c  one of 39 sc.icniistr io 
participate. ill tlic NASA Orbitcr rnission, whicli is 
cxpcrtccl to g o  i i i t o  orbii ;+l~oat ’Vtmus. $’,vans’ 
cxpcriincnt, to I x  al)oard the first of  2 spacecraft, 
will bc to dctcct transient gariima ray sourcc.~. 

1;rom tlic ARC: ‘The retirement of two well- 
Itnowii officials w a  announced: Edwin E. Wing 
field, chiel, Operations Hranch of t hc AEC’s Los 
Alanios Arcn Officc, alter almost 32 years 01 gov- 
ci nnicnl service, and I9avid B i .  Anthony, assistant 
man:tger for Plans and I%udgets at i h c  AVCs Rlbrx- 
qwrqiic Opcrat ions Ollic e, after 33 years of gov- 
criirrrent scrvic c. 

A1 most $9 niilliori in construction contracts 
was miiounted:  $4,676300 io Davis & Asso- 
( Lites for a lnsei lusion laboratory: $3,340,000 i o  
ISOVCON Corporation for  the plutonium build- 
ing <it ‘lA!;5; $(j83,060 to Ovcrhead Electric 
C:ompaiiy lor upgr‘dirig elcctrit utility systems 
AI tlic C M R  Building; $248,581 to Western 
Strites Constiut t ion Company for an addition to 
t l r c  liealt 11 research laboratory at TA-43; and 
$31,2103 to Marco Construction Company lor a 
~ i s e r s  trailer pirk  for 1,AMI’F at TA-53. 

h i  $1 I million national computer centcr for 
AFC; laboi‘itories engaged in controlled thermo- 
nirclc;ir recenrch is c x p m e d  to bc operaiivc at 
I,;iwrcncc Livcrmorc 1,aboralory in 19’75. I A S I ,  
will be liiiltccl t o  thc ccmter, sharing data with 
others crigagccl in CTK. 

@ 
Signs of the times: The Pajarito School has 

been leased io  house 50 Inginecring Departmcrit 
personnel. A shut tle service at 45-minute intervals 
connects 1 he x hool to 1 he Administration build- 
ing with stops at the Occupational Health Lab- 
oratory. 

Sc hetlulcd for installation this summer arc 1 I 
tran:,portal)le officcs a(( ornodating more than 200 
pcoplc. ‘rhesc will be located at sites convenient 
to L ,  TXvision, the CMli  building, the CTR liuild- 
ing, and, for tlie Engineering lkpa r  trncnt, at the 
construction site for thc new plutonium facility. 

4k 
l<ctircmmts: Hyron M .  Carmichad, T-1, staff 

incnibcr; William S. Cunningham, SI)-ti, lab 
rnacllinist : Kenneth E. Wildc, ENG-I,  coristruc- 
t i o r i  inspector ; Frank J. Pimsh, Jr., CNC-1 I ,  
s1)c’ctrornctcr operator. 

43 
Richard M. Ford, M-1, an electronics cnginecr, 

xv;15 a( citlcntally electroc ritctl while tronbleshoot- 
in); nn clcc tioii accelerator at GT’ Sitc. 1;orcl hac1 
bccrt crnploycd at l,ASIJ sincc 19G2 and is sur- 
vivccl by liis wile, Barbara, anti 3 chilclren, Mat- 
thew, Alcxandra, and Ilichard. 
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Lynn Maas, C-4,  and Dick Young ,  
1.D-4, study a Problem i n  high 
explosive ( H E )  pipe closure. T h e  
clisplny is of point plots. T h e  axis of 
the pipe is at left and the H E  is at 
bottmta right. 

Young  changes to  a n  enlarged mesh 
display, with point  plots interconnected 
for easier visualization, and returns to 
the beginning of the sequence to study 
the problem in the context of time. 

A t  3 microseconds, the H E  has 
produced a noticeable bulge at lower 
right. Mesh lines beginning to distort 
at left represent effects of the H E  u p o n  
the pipe.  So far, the explosion is 
proceeding smoothly. 

“It puts us back to a point where 
we are in control,” says Martin 
‘I‘orrey, TD-4, with satisfaction. 
“It’s the kind of advance that is 
having some fundamental impact 
on work habits and attitudes and I 
think it’s going to have a great deal 
more,” he adds. 

Torrey was discussing graphic 
interactive computing, an advanced 
technology now operative at the 
Central Computing Facility and 
one that seems destined to initiate 
profound changes in the future. He 
is a frequent interactive computer 
user who participated in its early 
development at the Los Alamos 
Scientific Laboratory. 

Lynn Maas, who, with Mike 
Hood (both C-4), played a key role 
in setting up graphic interactive 
computing as it exists today at 
LASL, comments, “Paradoxically, 
in creating machines that were 
supposed to be servants to man, 
man had to become somewhat sub- 
servient to those machines.” 

Blood explained that in custom- 
ary computer usage, the user brings 
his punched cards to CCF. Data 
taken from them is fed into the 
computer-and thc user goes out of 
the picturc. He must wait inef- 
iectually until the machine gives 
him his printout, and he is limited 
to post-run analysis. Pinpointing a 
problem can be like looking for a 
needle in a haystack. 

If a revision is indicated, the user 
must then rewrite his program and 
entcr it again into the computer, 
hoping that this time it will be 
right. 

Not only that, computers are 
stupid, implacable, and unforgiv- 
ing. Computers don’t “like” dis- 
crepancies, so if coordinates in a 
series of time steps go enough 
awry, the machine will abruptly 
shut itself off. 

This will happen even if the data 
in question is inconsequential to 
thc problem. The  computer doesn’t 
know better, but even if it did, it 

couldn’t care less. 
Thus, the user’s ability to modify 

while computation is in progress is 
a unique benefit of interactive com- 
puting, according to Dick Young, 
TD-4, another enthusiastic user 
who also contributed to early inter- 
active computing development at 
LASL. “As a simulated explosion 
progresses in time steps, I can see 
problems developing in an area that 
is irrelevant, such as in the forma- 
tion 01 a plume. I can literally alter 
the computational physics in that 
arca. This prevents my run from 
aborting and allows me to continue 
investigating my areas of real con- 
cern,” he explains. 

More important, Young can alter 
design features at any point in time 
(typically in 0.25 microsecond in- 
tervals), then move forward or 
backward in time to see the effects 
his change has wrought. The com- 
puter automatically adjusts both 
the program and the graphic dis- 
plays accordingly. 
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Young h a s  nmu moved the cursor and 
instructed the coiizliutcr lo rnoiie the 
mesh lines clown to the  new coordinalc. 
Note how the lines in queslion now 
jorrn n “V’. Subsequent di.sjilays then 
proccerled smoothly. 

i o 1 i i s tl c s  i re. Graphic in ter;i c Livc 
computing calls for intense coti- 
cciit.ratioii a11d is highly corriptiblc 
wiLh Lhc Iii i inaii  psychc i i i  a vcry 
direct and scrisory way. T h i s  stininl- 
~ I C S  ii-i~agiiiatiol~ which inay cvolw 
I10111 I 11a1 iiiost rriarvclous ant1 iriy- 
stcIious c~oiriputcr 0 1  all, human 
iii  niti ion, il iiswcrs thilt. coriltl ncvcr 
1)c: tlcrivcd from rcains o f  cornputrr 
pi- in tou 1s. 

’ 1 ’his psychological coin h a s  two 
sides, Iiowcvcr. Sornc users iriay 1)c 
rcluctitnt to  abandon thc old ;ind 
Iaiiiiliar ant1 ac:ccp( the: new iintl the 
strmgc. C;raphic ititcractivc c011~1- 
p i i  ling requires iicw tcchiiiques and 
at tit udcs. 

Nonctliclcss, oiirc accliinatecl t o 
gixphic: intcradvc computing, 
iiscrs art: likely to I)ccomc ciithus- 
kits .  As Maas p u t s  i t ,  “ l t  re-int.ro- 
duces ;irt into coinputiiig.” 

Arid iis ’Torrcy said at  the bcgiti- 
iiiiig, “ I t  p~i t .s  us hack to ;I point 
wlicre we ;m in con(ro1.” .No woii- 
clcr hc said this with satisractioii. 
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10 
years ago in 10s alamos 

I 
Culled from the July and August, 1964 files of 

The Atom and the Los Alamos Monitor by Robert Y. Porton 

New Division Leader 
Harold Agnew, who returned from France last month after near1 

3 years on  leave of absence, has been nanied LASL Weapons Physic 
Division leader. H e  replaces Max Roy who will continue as assistan 
director for production. Agnew served as scientific advisor to th  
Supreme Allied Commander, Europe. 

Contract Awarded 
A $338,000 contract has been awarded by the Atomic Energy Con  

mission for preliminary design of the proposed Los Alamos Meso 
Physics Facility. T h e  firm, Giffels and Rossetti of Detroit, Michigar 
has been commissioned to produce an  architectural design for deve 
opment of a cost estimate the AEC can use in a budget proposal. T h  
facility is to be an  800 million electron volt linear proton accelerator. 

Croquet International 
T h e  pursuit of controlled thermonuclear reactions is an  intern: 

tional activity. Scientists engaged in it frequently gather to exchang 
data and  ideas. One  of these reciprocal meetings was held in Lc 
Alamos in early July. Participants were Project Sherwood researchel 
from LASL and 7 Russian scientists. When the shop talk was cor 
cluded, the party enjoyed a picnic at J im Tuck‘s home. Tuck ,  wh 
heads the Sherwood program at LASL, has a spacious back yarc 
There  was room and time enough for an exciting round of anothe 
international activity-croquet ! 

Change at ALO 
Kenner Hertford, Manager of the AEC’s Albuquerque Operatior 

Office since 1955, is retiring this month. H e  will be succeeded b 
Lawrence Gise, who has been deputy manager since 1961. Hertfor 
was chief of research and development for the office of the Chief o 
Staff of the Army when he retired to head ALO. 

Steam Wells Hit 
James P. Dunigan and Associates have hit 500-degree steam in 

wells on  the 100,000-acre Baca Location No. 1, west of Los Alamoi 
Dunigan’s group hopes to use the steam to drive turbines to generat 
electricity. Dunigan would not reveal the pressures found in the well! 
bu t  said geothermal power is being generated in California wit 
50-psi steam. 

left- handed? 
If you’re a scientist or mathe- 

matician, you arc more likely to be 
left-handed than if you are engaged 
in administrative or secretarial 
work, according to Sandra Engelke, 
P-4. 

Her conclusion is the result of a 
project she completed while taking 
a course titled “Elementary Statis- 
tics,” conducted by Roger Moore, 
(2-5, as part of C-Division’s contin- 
uing education program. 

Engclke polled representative 
LASL groups, obtaining 113 replies 
to her questionnaire categorizing 
respondents as (1) administrative- 
secretarial, (2) mathematical-scien- 
tific, and (3) other. 

Darkroom trickery helps Sandra Engelke 
illustrate administrative tendency to right- 
handedness, scientific to left-handedness. 

Among 54 LASL scientists and 
mathematicians, the percentage re- 
porting left-handedness was 13 per 
cent whereas 4.5 per cent of the 
population as a whole exhibit left- 
handedness, according to the En- 
cyclopedia Britannica. 

Applying 2 types of analyses-the 
chi-square test and hypothesis test- 
ing-Engelke determined that the 
probability of the findings being 
due to chance alone was less than 1 
per cent. 

Since her project was strictly 
statistical, Engelke leaves specula- 
tions as to reasons and implications 
to others. But if. you have a left- 
handed child showing an interest 
and aptitude for science and mathe- 
matics, don’t be surprised. @ 
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"My nai ie is Tirn Swciti and I aril CI Sixth grade 
sbudotit at  F'nlisades Elementary School in Lake 
(-)swage, Oregon. We ore having u project in 
wljidi we are to send an American flag to cc famous 
person or place. 

"l'tn scnditiy rriy lotter to you becuusc without 
YOU ccncl your fellow sciciitists, we would never have 
hod the ntorn bomb with which to stop the war. 

"The rcasoti for the fiug project is to give us o 
t:ietti:r understanding of the American flug. 

"for those rc'c~soris I ( in1 sending a letter to you 
cisking you to fly my f log for o m  clay. Wouk~  you 
also sign your tiurne 011 {he white bancl opposite my 
riame?'' 

T h n k  you, 
'I ' i i t i  ~ ~ i f J / l l l  

(L.ASL Rew Tim'!; Roy 01-1 June 4 aiid sent him rind 
l i i s  elasstnates photos of the occusion.) 

t i l  a display of patriotisnt closer to heme, Los Alarms 
t::elebratecl Independence Duy in ttic traditional but 
crlwcrys dramatic way shown o n  t h e  back cover. 




